Objective. To examine changes in direct costs and in working status over 2 yrs in patients with rheumatoid arthritis (RA). Patients and methods. In both 1999 and 2000, RA patients (n ¼ 461) filled out a questionnaire retrospectively regarding utilization of health care, other RA-related direct costs and working status. Patients were categorized into four disease duration groups: 0-2 yrs, 2-6 yrs, 6-10 yrs and >10 yrs. At the same time points, disease activity was assessed. Logistic regression analyses were performed to identify a possible association between disease activity (high >66th percentile) measured at start of the second year and high direct costs (high >66th percentile) in the second year. Results. Compared with the first year, a significant decrease in the costs for contacts with health care workers and for costs for laboratory tests was observed in the second year for the <2 yrs group. In the 2-6 yrs group and the >10 yrs group, we found a significant decrease in costs for devices and adaptations, but medication costs increased in the <2 yrs and the >10 yrs group in the second year. In the >10 yrs group, this was mainly due to an increasing number of patients who started to use biological agents during the second year. In all four disease duration groups, worse Visual Analogue Scale (VAS) disease activity and VAS general well-being were significantly associated with high direct costs. Of 97 patients working without disability at time of the first assessment, 12 (12%) patients became (partial) work disabled during follow-up. Conclusion. In particular, costs for devices/adaptations and for medication changed during follow-up. The latter was probably due to an increase in the use of biological agents. Hopefully a decrease in direct costs and a reduced percentage of patients getting work disabled by better disease control will outweigh the high costs of biological drugs in the future.
Introduction
Rheumatoid arthritis (RA) influences quality of life and working status and has considerable economic consequences for the individual patient as well as for his or her social environment and the society. These economic consequences are evaluated in cost-of-illness studies which provide data on direct and indirect costs. For direct costs, actual payments are made such as costs for medication, for hospitalization, contacts with health care workers and special aids. Indirect costs are costs for which resources are lost, but no direct payment is actually made. They can be classified into two groups: morbidity costs which are mainly productivity losses borne by the individual, their family, society and employer due to illness (i.e. loss of paid productivity and loss of household productivity) and mortality costs which are the present value of lost production due to premature death caused by illness [1] .
We previously estimated in a study among Dutch RA patients that mean annual direct and indirect costs were, respectively, 5058 Euro [2] and 2322 Euro [3] . The estimated direct costs resemble those found in other cross-sectional studies on direct costs as reported in reviews [4, 5] . In our former study, total direct costs mainly consisted of costs for admissions to the hospital and/or rehabilitation centre, especially in the first 2 yrs and after >10 yrs after diagnosis. From 2 yrs disease duration on, patients also mentioned an increase in costs for the purchase of devices and adaptations in and around the house. Costs for medication contributed only for a minor part to total direct costs ($10%). In the past years, more patients started to use biological drugs [6] [7] [8] [9] . Since these biological agents are rather expensive compared with conventional disease modifying drugs (DMARDs), it is to be expected that the contribution of the costs for medication will rise in the future [10, 11] .
In general, most studies on direct cost have been performed cross-sectionally. It is, however, interesting to assess whether specific costs change during follow-up and whether the group of patients with high costs or with high disease activity changes over time. One study documented the long-term costs of RA during a 10-yr follow-up period [12] . In that study, average cumulative direct costs were $57 201, in line with the direct costs we found. Both functional disability at baseline and change in functional disability were associated with total direct costs.
Next to direct costs, work disability is often increased among patients with RA. Several disease-related factors and work-related factors have been identified as predictors for work disability [13] . In this report, we will evaluate whether the working status has changed during follow-up. In the Netherlands, patients who are on sick leave for 1 yr may apply for a work disability pension if certain criteria are met. In the 1999 study, thirteen patients were on prolonged (>2 weeks) sick leave because of RA. In this study, we will also evaluate whether these patients did become work disabled indeed during the next year.
Patients and methods
RA patients visiting the out-patient clinic of one of the seven rheumatology departments of the Utrecht Rheumatoid Arthritis Cohort study group (SRU) who participated in our first crosssectional study on economic consequences were asked to participate in this follow-up study on economic consequences of RA [2, 14] .
In 1999 (first assessment) and in 2000 (second assessment), patients were asked to fill out a questionnaire retrospectively comprising questions regarding utilization of health care, other RA-related direct costs and working status. In 1999, patients were categorized into four disease duration groups: 0-2 yrs, 2-6 yrs, 6-10 yrs and >10 yrs. In this follow-up study, patients were designated to the same groups for both assessments.
Disease activity
The following clinical data were assessed for all patients at the time of filling out the questionnaire: ESR (mm/hr 1st ), morning stiffness (0-180 min), Visual Analogue Scale (VAS) for pain (0-100 mm ¼ worst pain), VAS general well-being (0-100 mm ¼ worst score), VAS disease activity (0-100 mm ¼ worst score), Thompson joint score (a weighted score of swelling and tenderness of joints (0-534), [15] and functional disability (HAQ, Dutch version (0-3 ¼ worst score)) [16] . The EuroQol-5D (EQ-5D) was used to calculate health status [17] . The EQ instrument comprises five items each addressing a different attribute (domain) of health status (EQ-5 Dimension), covering mobility, self-care, daily activities, pain and mood. Each of the five items can be scored on a three-point categorical scale. The final utility transformation results in an equation that provides utility values, ranging from À0.594 to 1.00 ¼ best health status (i.e. better utility).
Direct costs
Costs were estimated for the following six cost categories: (i) admissions to the hospital (including surgical interventions) and/or rehabilitation centre; (ii) contacts with health care workers (e.g. rheumatologist, physiotherapist); (iii) medication for RA; (iv) purchase of devices and/or adaptations in and around the house; (v) laboratory tests including X-rays and (vi) extra costs (e.g. transportation costs, extra energy, alternative medicines). All costs were calculated from a societal point of view and expressed in 2003 Euros. The year 2003 was chosen because the latest update on prices for health care utilization in the Netherlands was 2003.
Patients were asked to report the number of admitted days to the hospital or to the rehabilitation centre in the past year. Number of days admitted were multiplied by standardized 2003 prices for one day's admissions provided in the Dutch guidelines for cost-of-illness studies [18] . For hospitalization costs, distinct cost estimates were used for patients admitted in a general hospital vs patients admitted in a university hospital. For surgical interventions, 2003 CTG (College Tarieven voor Gezondheidszorg) tariffs were used [19] . Utilization rates per 3 months of contacts with health care workers (e.g. rheumatologist, general practitioner, home help, physiotherapist) were multiplied by prices provided in the Dutch guideline for cost-ofillness studies. Costs were then extrapolated to annual costs. Prices provided in the Dutch pharmaceutical formulary (year 2003) were used to obtain costs for medication. Prices were increased by a 6% tax rate and a handling fee for the pharmacist. Patients were also asked to report costs of the purchases of devices and/or adaptations in and around their house in the previous year. These aids and adaptations were categorized into: (a) large aids and adaptations (e.g. electric wheelchair, adapted kitchen or car); (b) orthopaedic aids (e.g. orthopaedic shoes); (c) aids for mobility (e.g. crutches, rollator); (d) adapted bicycle; (e) aids and adaptations in and around the house (e.g. adapted taps); (f) domestic aids (e.g. adapted kitchen tools). Next to these predefined categories for aids and adaptations, free text space was available to also report other aids and adaptations. The reported costs in Dutch guilders were converted to 2003 Euros applying the consumer price index for health care (CPI). Costs for laboratory tests included costs for monitoring for adverse effects of different DMARDs according to schedules used in the University Medical Centre Utrecht and costs for routine RA-related laboratory tests multiplied by number of visits to the rheumatologist. Costs of one X-ray of the hands and feet per year were included in total laboratory costs when patients had at least one visit to the rheumatologist. Patients were also asked to report whether they had made any additional costs in the previous three months because of RA (e.g. alternative medicine, clothing and energy costs). Reported costs were multiplied by four and converted to 2003 costs applying CPI. These extra costs also included travel expenses which were estimated by multiplying the number of contacts with health care workers by the average distance to the health care worker and costs per kilometre (Dutch guideline). If patients mentioned the utilization of one of the cost categories above, but did not report rates or costs, mean rates or costs as reported by other patients pertaining to that specific item were imputed.
Labour force participation
In both 1999 and 2000, patients were asked to state their working status. If patients were work disabled, they had to fill out whether this was due to RA or any other reason and the year they became work disabled. Only work disability associated with RA was taken into account. Patients with a paid job and of working age (<65 yrs) during the first assessment were further asked to report whether they had been on sick leave during the last 2 weeks because of RA and to mark how many (partial) days they were on sick leave. If patients were on sick leave for the entire two weeks, they had to indicate the start of the sick leave period.
In this study, we investigated a possible change in working status during follow-up. In addition, we investigated the change in working status, especially with respect to work disability of those patients who were on prolonged sick leave in 1999.
Household activities
Patients reported the number of hours that they received paid (e.g. home help) and/or unpaid (e.g. family) household help during the last two weeks because of inability to perform housekeeping tasks due to RA.
Statistical analyses
Costs are expressed as mean and the 95% CI. The 95% CI was obtained after bootstrapping (1000 replications). Mean change between the first and the second assessment were calculated and the 95% CI was obtained after bootstrapping. Both for the first and for the second assessment, patients were divided into two groups, i.e. high vs low costs and high vs low disease activity (ESR, VAS disease activity, VAS pain, VAS general well-being, Thompson joint score and functional disability). Per assessment, a cut-off point at the 66th percentile was chosen to subdivide patients with high costs and disease activity from those with low costs and disease activity. For both total direct costs and for the disease activity variables, we present the percentage distribution of patients who remained in the low or in high group during follow-up.
For each disease duration group, univariate logistic regression analyses were applied to see if demographic and clinical variables assessed at the start of the second year were associated with high costs during the second year, including high costs (>66th percentile of total direct costs) as dependent variable and demographic and individual clinical variables as independent variables. Clinical variables were categorized into two groups based on the 66th percentile of total direct costs. Age was entered as continuous variable in the regression analyses. In multivariate logistic regression analyses, a forward selection procedure was applied in order of highest significance level obtained in the univariate regression analyses. In addition, logistic regression analyses were applied to see if variables assessed at the start of the second follow-up year (independent variables) could predict the need for (un)paid household help (dependent variable) in 2000.
Results
Of the 576 RA patients filling out the questionnaire in 1999 on direct costs and work disability, a total of 461 also filled out the questionnaire in 2000. Of these 461 patients, demographic characteristics and disease activity, measured in 1999 and in 2000, for the four disease duration groups are shown in Table 1 . At time of the first assessment, mean disease duration of the total study population (n ¼ 461) was 6.4 AE S.D. 6 yrs, mean age was 59 AE S.D. 13 yrs; and 72% were females. Except for morning stiffness and VAS disease activity, all clinical variables improved during this follow-up study in the <2 yrs disease duration group. For all other three disease duration groups, minimal changes with respect to disease activity were observed.
Patients who did not fill out the questionnaire the second time had, compared with patients who did, a longer mean disease duration at time of the first measurement (9.5 vs 6.5, P < 0.0001), worse functional disability score (1.3 vs 1.1, P ¼ 0.046), a worse score on VAS general well-being (39 vs 33, P ¼ 0.035), and a higher Thompson joint score (62 vs 43, P ¼ 0.029). The other patient characteristics did not differ statistically significantly. Table 1 . Mean (95% CI costs) costs during the first and second assessment for health care workers, devices and adaptations, medication, admissions to the hospital and rehabilitation centre, extra costs and laboratory tests are shown in Fig. 1A -D for each disease duration group. In the <2 yrs disease duration group, costs for contacts with health care workers and laboratory tests decreased significantly, but increased significantly for medication use. In the 2-6 yrs group, a significant decrease in costs for devices and adaptations was observed, and a significant increase in medication and extra costs. In the 6-10 yrs group, no statistically significant changes were observed. In the >10 yrs group, costs for devices/adaptations decreased significantly but increased significantly for medication use.
Direct costs
In the total study population, the percentage contribution of each cost category at the first and second assessment was, respectively: for contacts with health care workers (23% vs 27%), for purchase of devices and adaptations (32% vs 20%), for medication (12% vs 24%), for admissions to the hospital and/or rehabilitation centre (19% vs 12%), for extra costs (9% vs 12%) and for laboratory tests (5% vs 5%). The increased fraction for drug expenses was largely determined by a growing number of patients receiving biological drugs; i.e. from one patient during the first assessment to 15 patients during the second assessment. For the four disease duration groups, the percentages of patients receiving conventional DMARDs or biological drugs either with or without a conventional DMARD were, respectively, at the first and second assessment: <2 yrs (DMARDs, 95 vs 92; biological agents, 0 vs 1); 2-6 yrs (DMARDs, 87 vs 80; biological agents, 0 vs 2); 6-10 yrs (DMARDs, 75 vs 76; biological agents, 0 vs 3); >10 yrs (DMARDs, 90 vs 82; biological agents, 2 vs 12). Costs for biological agents comprised 5% of total drug costs in 1999 and 40% of total drug costs in 2000.
Percentage of patients in high and low cost or disease activity group
For all four disease duration groups, approximately 50% of the patients were part of the low cost group at the first assessment as well as at the second assessment. About 20% of the patients were part of the high costs group for both assessments. The remaining patients changed from the low cost group to the high cost group or vice versa. The percentages of patients with high disease activity at both assessments were; for the <2, 2-6, 6-10, >10 yrs groups, respectively: ESR (22, 25, 26, 21) , morning stiffness (22, 12, 19, 11) , VAS disease activity (17, 16, 18, 15) , VAS pain (26, 24, 24, 24), VAS general well-being (21, 21, 23, 16 ), Thompson joint score (20, 21, 24, 18) , QoL (18, 20, 31, 46) , and for functional disability (20, 23, 24, 22) . Table 2 gives an overview of the variables obtained at the start of the second assessment which were statistically significantly associated with high cost in the second year. In all four disease duration groups, patients in the high disease activity group (>66th percentile) for VAS disease activity and VAS general wellbeing had significantly more chance to have high direct costs (>66th percentile) in the next year than patients with a low disease activity. In the <2 yrs disease duration group, no other associations were found. In the other three disease duration groups, high Thompson joints score, worse QoL and worse functional disability were all significantly associated with high costs. High ESR was associated with high costs in the 6-10 yrs and the >10 yrs disease duration group. Demographic characteristics were not associated with high costs in any disease duration group.
Factors associated with direct costs
In multivariate regression analyses, VAS general well-being predicted high direct costs (OR 4.0, 95% CI 1.3-12.2) in the <2 yrs disease duration group. In the 2-6 yrs disease duration group, high direct costs were predicted by worse QoL (OR 3.8, 95% CI 1.7-8.3), worse functional disability (OR 4.9, 95% CI 2.2-10.7) and younger age (OR 0.97, 95% CI 0.94-0.99). In the 6-10 yrs disease duration group, the final model included: high ESR (OR 5.9, 95% CI 1.96-17.8), worse functional disability (OR 8.8, 95% CI 2.8-27.7) and worse general well-being (OR 3.4, 95% CI 1.1-10.2). In the group of patients with the longest disease duration, the final model included: high Thompson joint score (OR 13.0, 95% CI 2.7-61.8). Also female gender was associated with high costs, but with a wide 95% CI, indicating unreliability of the odds ratio (OR).
Labour force participation
At time of the first assessment, 294 patients were of working age (<65 yrs). The change of working status during follow-up is shown in Table 3 . Of the 97 patients working at time of the first assessment without work disability, 12 (12%) patients became (partially) work disabled during follow-up. Twenty-three patients were partially work disabled and were (part-time) working in 1999. In this group of patients, two patients (9%) became fully work disabled in the second year and one patient was working again without a disability pension. Nine patients who were employed and four patients who were working part-time and were partially work disabled were on prolonged sick leave (>2 weeks) at the first assessment. Of these patients, six became (fully) work disabled during follow-up. Five of these six patients had a disease duration of <2 yrs at time of the first assessment.
During the first assessment, 31 patients of working age reported that they wanted to change their working conditions because of RA. One of these 31 patients who was partially working and partial work disabled in the first year became fully work disabled in the second year and one patient who was on prolonged sick leave in the first year became also (partial) work disabled in the second year. One patient stopped working to take care of her children. No changes in working status were observed among the other 28 patients wanting to change their working conditions at the first assessment. Of the 31 patients, 11 patients (34%) had actually changed their working conditions in the second year of evaluation. However, these changes were only partially in the Results show the odds ratios ¼ the ratio of probability that a person has high costs to the probability that a person has low costs. The cut-off point for high vs low costs was the 66th percentile within each disease duration group.
In the analyses, age was entered as a continuous variable and all disease activity variables were entered as dichotomized variables (high vs low disease activity, cut-off point was the 66th percentile within each disease duration group).
desired direction as reported the first time. In contrast, 15 patients did not report to desire a change in their working condition in the first year, but a change in working environment had nevertheless been made in the second year.
Household activities
There were no significant differences in mean (AE SD) number of hours paid or unpaid help for household activities between the two assessments for any of the four disease duration groups, respectively: <2 yrs group (3.3 AE 5.9 vs. 3.6 AE 6.5), 2-6 yrs group 
Discussion
In this follow-up study we focused on a possible change in direct costs over 2 yrs, working status and disease activity for four disease duration groups with increasing disease duration among patients with RA. Disease activity remained stable over the 2 yrs for those patients with a disease duration over 2 yrs, whereas most variables of disease activity decreased significantly in the <2 yrs disease duration group. The mean scores in the early disease duration group assessed during the second year were very similar to the disease activity as observed in the 2-6 yrs disease duration group. Although the total costs decreased in the <2 yrs group, which was also observed in another study among early RA patients [10] , the costs observed in the second year of evaluation were still somewhat higher than those observed in the first year of the 2-6 yrs group. In the <2 yrs group, part of the patients had been treated according to a protocolized intensive treatment strategy comprising monthly visits with methotrexate as anchor drugs; thereafter rheumatologists could treat their patients according to their own expertise. In this group, the costs for contacts with health care workers decreased, and medication costs increased and became very similar to those calculated in the 2-6 yrs group. Whereas the purchase of devices and adaptations increased (albeit not statistically significant) in the <2 yrs group, these costs decreased in the other three disease duration groups. This decrease was mainly due to the decrease in number of patients acquiring small aids/adaptations (e.g. orthopaedic shoes, taps). In general, the number of patients with large adaptations (e.g. kitchen, car) was higher in the second year for the 6-10 yrs group but lower in the >10 yrs group when compared with the first year. A few patients mentioned a similar large adaptation in both 1999 and 2000. Since we think that it is very unlikely that the same large adaptation was obtained twice, the costs for an adaptation reported twice was only included in the calculation for costs during the first year. Large adaptations that were reported at both assessments a year apart were an electric wheelchair (one patient), a normal wheelchair (one patient) and an automatic car (one patient). In addition, less small aids were reported during the second year, which might be explained by a systematic error in the first year (e.g. patients tended to list all previously obtained items). These observations argue in general to be cautious when obtaining data on items like purchase of devices and extra costs retrospectively over a 1-yr period. Preferably, costs for aids and adaptations should be reported as soon as possible in diaries at time of purchase leading to less bias in data collection. We further found that the percentage contribution of medication became higher with follow-up time because more patients started to use biological agents as already observed in a previous follow-up study [20] . Long-term follow-up studies are necessary to see whether this increase of medication costs will further be accompanied by a reduction in other RA-related costs and in the risk of work disability.
We determined univariate associations between high disease activity at the beginning of the second year and high costs during the second year. The patient perspective of disease activity measured by the VAS for disease activity and for general wellbeing was associated with high costs in all four disease duration groups. Interestingly high ESR, an objective measurement of inflammation, was associated with high costs in only the 6-10 yrs and the >10 yrs disease duration group but not in the earlier disease duration groups. In the multivariate regression analyses, functional disability and general well-being were associated with high costs in two of the four disease duration groups. Although the results of the regression analyses must be interpreted with caution because of large 95% CIs, the results are similar to those found in a Canadian study [21] . In that study, global well-being, pain, functional disability and previous costs were the most important predictors of short term direct medical costs.
In 1-yr time, twelve patients (12%) who were working in 1999 became (partially) work disabled in the subsequent year. This again indicates that work disability is a serious economic outcome in RA and that the percentage work disability cumulates with increasing disease duration. Of these 12 patients, six were on prolonged sick leave in 1999 but six were not. In the Netherlands, persons who are on sick leave for 1 yr can apply for a work disability pension. This was, however, not always the case in our study although for four out of six patients who did not report a sick leave period, the period between the first and the second assessment was slightly more than 1 yr. In our study as well as in a German study [22] , patients who reported high number of days on sick leave became work disabled during the first years of the disease.
This study has several drawbacks, first with respect to the retrospective data. Patients had to report whether they had purchased any aids or devices during the last year. For contacts with health care workers, we extrapolated the reported contacts during the last three months to annual values. For further costof-illness studies, we would recommend to use diaries which have to be filled out for example once every three months in a prospective way. Second, disease activity was measured at time of filling out the questionnaire; this might not have been a general representation of the disease activity during the past year during which the costs had been generated. Third, patients who did not fill out the economic questionnaire twice had significantly longer disease duration, worse functional disability and a higher Thompson joint score. Probably these patients might have had higher direct costs because of their severity of their disease compared with the population included in the present study. Thus, total direct costs may have been slightly underestimated in this study.
In conclusion, changes in costs were especially observed in the <2 yrs group and the >10 yrs group. In general, verification of costs, especially those for devices and adaptations and for extra expenditures, would improve the reliability of data obtained retrospectively by questionnaires. The percentage contribution of medication costs becomes higher because of the increased use of biological agents. If this is further accompanied by a reduction in other RA-related costs and of the risk of work disability in the future has to be awaited. In addition, special attention is necessary for those patients who are vulnerable to become work disabled due to high disease activity in an early stage of their disease.
